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Abstract of JP8327991 

PURPOSE: To obtain a low-cost liquid crystal 
display device which is applicable to liquid 
crystals of a high-speed response mode and is 
applicable to a large- screen display by using a 
substrate for a display device including 
switching elements and a function layer 
composed of an org.-inorg. hybrid glass on a 
substrate. CONSTITUTION: The substrate 21 
for the display device includes the switching 
elements and the function layer at least partly 
composed of the org.-inorg. hybrid glass on 
the substrate. The function layer is formed by 
patterning the parts having >=2 kinds of the 
functions varying in electrical properties or 
optical properties in one layer. The material of 
these parts consists of the org.-inorg. hybrid 
glass. The method for forming the patterns on 
the function layer is executed by applying a 
resist 22 on the substrate (array substrate) 21 
for the display device, irradiating the desired 
parts (the parts to be imparted with the 
functions) with UV rays to form latent image on 
the resist. The array substrate 21 is then 
dipped into a dipping liquid 24 and the array 
substrate 21 is heated after this dipping stage 
to selectively vitrify the exposed parts to form 
oxide 25. 
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2 9*5cfc.O^S I Nx I X h7/«l 3 0±JC]1$ 5 0 n 
m<Dn* a-Sill21a, 1 2 1 b WlSbTA^ 

[0 0 8 3] ^V^T, C s II 1 2 2 a - 1 2 2 c±.(Di> 
U 3>i«l 2 3±(C I TO^rjP^ 1 5 0 nmT\X/\° 

5lifflS0^1I 1 2 4 SMt5„ A 1 

FJf^OE^#il^X/^y^ U >i^LT/^-z>ytS 
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us i e b«$ntt^ 0 fu-t >nm 1 6 a& 

±t^V-Xffiffi 1 6 b±fCkL S i Nxllil 7t&^J5££ 

£tlX^£ 0 S iNxll 7 i: Cite, #«8-i&S8A-fy 
U Ftf^XMX^yXThUXXgB 1 8 dOTgJ&Sn 

[0 0 9 1 ] -uSf, iJ7XSfiiii}:il 

(CsS) 19a»S$nT.fc0, CsSHail: 

u u >m<tm i 3 L,x=i $ hfflii i i 
1 7 43«t^#u i/^ymmmm 1 8 a^jg^snx^ 

Csf^l 9 a ± Kite, n>^i7 hfflltSl 12a' 
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[0 0 9 5] :&^X\ CC0±\Z^[) v^>*xtf>n — 
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14**tt^2n&^ 0 «SttSI55M 8 a ' cdJK 

ff ttSS 2 (DS»lS©a SW^MfC <fc o T«it5 - £^ 
ttSc 20 
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S« ch±.izB(7) T FT7l/1'lSt €rWfp]BBK $ -frT-tr;i/ 
SESt^SUtt* (3>^^hS, R, G, B 

mj&znx&D, Lft%mmm®4 1 2tHK >ti 
[0 117] (nas^j4) eh 7\t^m<Dm2<Dmm 

■fe^ti 1 5 chf^S^^^TteJE] 1 5 <h|W|— 
# iTf© B¥«B ft SI BJ! * w& a 0 

[o 1 1 8] hi 7 (Dmfnmwmmm. {Tu^mm \z 
&^T\t, m^m^m^mT-mizmm^nx^^ 1 to 

ft*3%, C sS!4 0 3±*tCC s^*?gJ5!cffl*3ct^tt* 
Mill4 0 5^ML, 3>^i7hSB411a*3cfc 
4 1 1 bl:-fe^T7"Xll4 0 9 ci:Iill4 1 2 

[0 119] ±EI^tt5TFT7KS«H> K 

1 JhCMoT a&&&m£ 3 0 0 nmTX/tyi' U >^ 
— — Zt\Z£K)> ir— M94 0 2, T 
Hl/Xt, fectrKC s»4 0 3SRB*Jw?B^-rSo ^ 
T\ ^CDl^^X^rC VD^J: 4 0 0 nmc?» 

U a h&ftR) £»f*U I^lOOn 

m<Oa -S i ffift!4 0 6 &J^jcbT/\°^~x>^U 
•^•cO±tC/P^ 5 0 nmCOS I Nx i X by/^M4 0 7 ^ 

(RGB*fifflOt»«oa« (IfeStttffl) ) 

mmwsL? (w-mimo. l^m) 

(R:7>h^*/>^ G:my^uiyTzzy^, 

i«ttPEGSW'I!Stt7xDt> (FPEG) 
(Si) 
L i B r 
T^Yzzb\))V 
7jc 

us (d) \z7tt&o\z* mm^mmfat>±m 
m^th, $mnffi\zm&4 i i^w^-t^. y &\z, mi 

8 (E) \Zir,*t£3\Z, 

mmtm^ (¥»o. 3/zm) 

0>T>\ /Htl^-yh, <XD-^6Dii£) 
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0 6 fcJc^S iNxiXh yaffil 4 0 7 ±(^jp^ 5 0 n 
mCOn 1 a-S i|4 0 8 a, 4 0 8 b Srfl^fig bTA°^ 

[0 12 0] Cs84 0 3±<£>>-U n >Sfb)K 

4 0 411:1 TO£JP£ 1 5 0 nmtX/Vy^U 
T/^~r>n5Cti:J;D, C s *3J:^«*ffljS0J 
US 4 0 5 SMt§ 0 A 1 ^<7D0r^<D|B*f ife 

HK>fl4 0 9, V-.XHI4 10, Hl^bftl^' 

-?mm&m\mzm%~tz><> 

[0 12 1] "AlZ, Ell 8 (A) Id^-f cfcoKl* TFT 
TKS«iC±|Bxt4 ^fJl/7i^^'J ->^> 

co 511% MI/x>Jg?&4 1 5£Xtf>3-M;:ck0ffi£ 
JP2. 0/imtitl, #:^T\ 1118 (B) (CtSTJ: 
5tc, TKlfiOlS^^deep-UVft (3 0 0 
- 3 4 0 nm) 7s±Mmyt~t&o d <0«MB7 , c7 p nlz X 

118 (o tc^fcta^, mum (m^m> 

T\ TFT7l/i-SSSKT©l)S(OlfIl;Ml, 
^ <£> KIT Ri$£ — igffiSj L TiSft £ ^ L £ 
R[:ffibTRfMHl3$Mf5o ^COI^, n^E 
>Hi:bT^, SCE (Saturated Calomel Electrod 
e) &mis\ V— b\Z+ 2 0 VSiD^.fcWffi"C+ 5 V<0 
«BES«^-i» fcWJPT^o TFTTU-f3S«& 
HsfiTKTUVX-rSo MIBchlWItlUbT, G*eBB*3«ttX 
B*feffl$£JgJ*T&o £ ^^n^^y hXV~- h±T 

1 o otTi 0M^"*>^t§ o ^-+>m c: 

COR, G, B*feS5 4 1 3 «R, G, 
[0122] 



30 



1 . 0 g 

B : m^uj^y^uiyT: 

0. 2 g 



1 . 3 g 

15ml 
13 5ml 

-r. 



[0 12 3] 



5. 0 g 



( 16 ) 



29 



LiBr 

&\Zs miS (F) Iz^ir&olZ, TFT7HSSS 

0 9*3i:tfC stl4 0 5±(7)««^^lH4a^T^M 
A£i±Tn>^i7 hgR4 11a, 4 11 b*MtS„ 

P?8!lttP EGSffIfitt7xDt 

LiBr 
Tir h ~ b U 

*tc, [Ell 8 (G) ^^rTcfc^tc, TFT7K1IK 

SrJgJsjcU 2 5 0t;T6 0»#XH-^t§o 

^0^77.^ThU^XgH 1 4ttHfeT* 20 

[0 12 5] Ell 8 (H) l;§1-J:5H, *T« 

-iiA-T^U F#5.X±K: I TO&jP£ 1 5 0 nm 

114 1 2 *»j£1-* D 
[0 12 6] *H*jS«ffl«, »l^S1S±tC I TO 

ttflBJI (3>^^hgK, R, G, B 

*5«j:ocbmss) ^ta-ii/w^'JyH^^xT 

«fiESnT*5 0, y^B*il4 12 ( hFl/'1'>ll 
4 0 9 tom<DM^V^, ^,i7h^PtXTM$ 

[0127] (^mm s ) ei 1 9 it^m<Dm 2 comm 
mmizfrfr&m^&wmmn&mmmTfc&o mi 9\z 

WLT^mmf£mmmm-t&<> 40 
[oi 2 8] 01 9(Dm^mmm&m (7ks«) k 

xii4 0 9 tmmLfcc smmmmm^ 0 5 tmmm 

14 1 2L<DX>&!7 h^t^Tl^o 

[0 12 9] ±iB«^Sr*-rSTFTTU-fS1gtt, 
TCD£o\ZLTmm~t%Z.t&T^&o TFT*3j;tfttg 

Tfr 3o 

[0 13 0] 120 (A) IZtfIT&vIZ* TFT7H 



> (F P EG) 
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0. 2 g 

1. 3 g 

15ml 
13 5ml 

Z.<Dm> □ ; &>fItLTH SCESffl^, 
tt+ 5 VCD«EES:EnJ)D-rSa ^CO«, £n£SE7kTU> 
XI, ^-*>yt5 0 ^ — Z.<DUft4 1 1 
a, 4 1 1 b«SlfiT&tk *^a»«tt£^t" 0 
[0 12 4] 

0. 3 /im) 5. 0 g 

> (FPEG) 0 . 2 g 

1 . 3 g 
15ml 

13 5ml 

M% Y)VJ^>mWiA 1 5£Xtf>Z3-H£cfc.0]l!iJP2. 
0/imtMU El 2 0 (B) tC*Vf J: 5 K:, 

7l/-1'lt(?)W^d e e p-UVJfc (3 0 0 - 3 4 
Onm) T^HSt^^, d^SHS^^DirXfC^ 

E120 (o ^7ktj:3^, mum (fi^ii, y- 
h*£i$<gR») ci*4i7«mo yx^n\ 

TFT7K ««**J60!|4 iWi;aj5SOR, G, B 
ffi> «S»ttffl«*«tcS»L,, *<DttfrcRli5(S«:-H& 
KftbT»«S»^Lfc««*R^#fibTR#fe«4 

ZLOim, 3€>tiibtlt SCE 
0 V*WJPL3ttttl'r+5VCO« 
EES:^i»tCEnflp-rSo -ecDtS, TFT71/1'1S$M 
7KTU>Xt"^>o SuSBtlWJfi^LT, GffeS^iffB 

•feass^-rs. *6jrc:n**y h^u-h±T?i 

R, G, B*feSI54 13ttR, G, B<7P*n*tLOfeT 

[0131] III 2 0 (D) \Z7jk-? <fc '5 EC, T F 

T71/<»[;, «^«R*3cfcD^TFT±^jKR$nC s 
Sl«^BBPai5tS:^fcV.X^ 4 16e^Tdeep- 

>>X h 4 1 5 \zm&4 1 7i«MStl§ (RGBSBttt* 

JC, EI2 0 (E) tcS"r«fc5tC, TFT7H«M 

&tg^»67jc"eu >xu i o otti o^^'j^—^f 

So ^-*>2/«* ZL<Dn>9 9 hgR4 l 1 ttHfe-C* 

[0 13 2] EI 2 0 (F) TF 

T7^»Sffi»f)i«L, »0<DSfB$H£» 
ft4 17£Mn„ EI 2 0 (G) K;S"tck<5 

mm L fc?£j5fi7jc-C U >X U Zf^y&^Y U # XlflS 4 1 
4^Wt§ 0 &^T\ ^n^2 5 0tt60^Xh 
^-n^)o ^— *>^t£\ y^y^V h U ^Xg|54 1 



( 17 
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[0133] mmz, 120 (h) tc^-Tcfc^t^ mm 

m.l:AZ I TO£iP£ 1 5 0 nmTX/\°7^U >^ltA 
[0 13 4] ttl*JS««BWU *i[^S«±tC I TO 

*«t±i£<0TFTTU-rSSt**r[ftlB«S'ti'Tl2:;i/ 

ISS^glli tttfigS (n>^h§^ R, G, B 10 

[0135] mmm6) m2 i&£zsm2 2«#5B9§ 
(Dm 2 o)mtmmAzfrfr&m.^mwfflm%(nmwm^$> 

§ D 12 1 *3<fctfH2 2 tCiS^TEl 1 5 tm—Bft\Z-D 
1/iTBHl 5 tra-W#*#bT-t^i¥iBiStl«Wtt«IIS 20 

f So 

[0136] 121 (Dm^mmm'Mm vr u-r *«) k 
*5^t«> y".xit4 0 9 tmrnhtcc s mmmnm 

4 0 5 £.WMMU4 1 2 £<DU>$? t? b&> i3 7 — 7)l> 

?-m\z.mttrzn>&t; b^-Mzm^/vfcmmmm 

»?7?tot^S. gl2 2 ^S^geffiSS (7 

l^-f*«) K*3^TW:> V-Xtl4 0 9 tffi$li4 

bfc^oT, E12 1 £>S«£EI2 2^S+ST^, 30 

[0 13 7] ±|Bi«**t5TFT71/ & 

[0 13 8] g| 2 3 (A) \Z^-t^o\Z. TFT7H 

L i C 1 O ., 

J&^T. @23 (H) \Z^£o\Z, TFT71/<1S 
£S£*£bfcf*£, 2 5 4 nm, U/cm z TUV» 

tc, El 2 3 (I) (c^-rJ:.3(c:, «lffiJB±^ I TOSH 
$15 0 nmTX/V.y^ U >^lT/^-z>^t§C 
ch^cfc0Ili*«S4 1 2SMtS 0 
[0 14 2] -75, *tf|pjS*«tt, »I&lStE±^ I TO 
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m% h;ux>jga$4 i 5 sxtf>=i- ht-ct oasi?2, 

^^T\ [El 2 3 (B) ^^t"cfc ."5 \Z, 
T U^mUcDMMfrZ cl e e p -U V it (3 0 0 - 3 4 
Onm) T^'ffillTtTSc dcoSHSJt^DirXtcJ: 
g!2 3 (C) ^"Tcfc'Stc, BBOfiK 

TFTTu^-mn&mm4tm^mj&?)R, g, b 

|g» ItilUMlfciS&R SlTRf &Si4 
13SMtS. n^ylltLT^, SCE 

Srfflt^ ir*- 2 0 V^SPx.7c«SgT+ 5 VOMEE 

&mnmzmn-Tz>o -^m^ tfttu^sk^^k 

M^Mt^o ^'^fccin**^ h^u-h±"x?i o 
o°ct i oftm^—^ytf-t&o ceo 

R, G, Bf MH 1 3«R, G, B co-^tl^nofet? 

[0 13 9] 123 (D) \Zm*t<i:5\Z, TF 

T7KISll> SSfBltt^de e p-UV3fcT?£ 
®»7^f 5^i:l:«fct), S0<0«5Hc»#4 1 7£^;£ 

"Ts (RGBffitt-r"e^^^x{bbT(/^&»{c3tetc <t 

9*{tL&^) o #C^T, M2 3 (E) fcijvr «fc 3 Kl* 
TFT7M 3 £H U«a«(Di(6IHtffl||fi 

vMJ^XgfU 1 4£JgJ&t*5o 5 0 

[0 14 0] 0 2 3 (F) K^it* cfcSK, 

SSS?Wi:R I ElciOxyf >i^t5o #c^~c\ 02 

3 (g) iz^xoiz, TFTTuimn&vxr(Dnf& 
(Drnmim^^m^^^/^-^^mmmmmiz 
mmi<~D-3, bmz + 2 0 vm^rcixm^mm^iz 

+ 5 VjtJPx., n>^i7 h^~-;^ / ^^^*ttiS^ : ?4 1 

# hg|^4 1 1 ttHfeTffe0> ^o#mt4^^To 
[0 14 1] 

2 5ml 
1 0 g 
10 0 0ml 

sffl^arx, z(D^Mzmmm&&A~r& etizx d 

iM^it«. «fg« (3>^.^h^, R, G f B 

*fiEStlTt5 0, L*>fcBlK«S4 1 2 £V-X*4i4 
0 9 SfcttV — X«114 0 9 Cof^WcC sfflSBJ* 
14 0 5 (hcoMcoEiiSSB^*^ ^ x h ^oir Xtc^ D 
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^^ntcmmfm^xin^nx^^cDx. mm^f 
[0143] mmm d m 2 4 \tm 2 1 & jz^hi 2 2 

XSI4 0 l±l:TFTSfPfit5Ii(IOtiTlt ^ 

[0 14 4] J.f, Hi 2 4 (A) KTS-Tck-Si^ TFT 

<D5Mm% HI/X>jg?&4 1 5 SXlf >n— MCcfcOJH 
JP 2 . 0/imtltU ^^T, HI 2 4 (B) tC^TJ: 10 
o\z, hTX^^ILTRcOifr/H 1 3 R&rll 
tRWK: deep- U Vt£ (280-320nm) 7?83t 
LTllM 1 7 SMtS. &^T\ u(OTFT7H 
*«£*MM3 tmVUtiMDR, G, B#K Ife^ttffl^ 

CM 1 0 O^T 1 0»ra^-*>yt5o ZLtllZ<k 
Rteffi4 13^t5o fflfBtlHt^LT, G 

[0 14 5] TFTTKSfiSd e e p - UV 

yt&m^T$:mXy£*?2>Z.£:\Z&r), y*yy$^Y\}$ 20 

jnfiv^ • trimizmmLtcmizmykxi) >xu 

7^ThU^XgNl4»)Stl) 0 fc\Z* £tl£2 5 
0°CT6 0»#X h^-^-T&o *<~*>ifm, 02 4 
(C) tc^-rj:^^, RGBfSS54 13.feJ:i;y77 

[0 14 6] 124 (D) \Z^*T<kvlZ, Zfyv 

4 (E) (C^-Tct'St^ TFT7 U-f S«S*fi£0!!3 £ 30 

lo:^ RI«fcTFT*-iglB»LT, 3 

>^ hzN-^g^tC^Sttfg^-T4 1 8 S^rig* 

[0 14 7] HI 2 4 (F) {C^-Tcfc.'S^, TF 

TTu^mu^y^^-^i^tcmz, 25411m, 1. j 

/cm 2 -eUVifc#*ff^, «SfCf*#Lfc»*i4ifiS» 
■^SBftSTSo 02 4 (G) II 

|gJl±^ I TO£JP£ 1 5 0 nmTX/Vy^'J >ifLX 40 

[0 14 8] — *H*J*«ffltt* *H^36«±^ I TO 

£ffl*5£T\ c (Ot;n:*M»*aAt§ £ i k «t o 

M^il^, filfgH (=f>^Ng|L R, G, B 

mi&^nx&K), Lfrhmmms4 1 2 £ v-xii4 so 
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0 9 SfcttV — 0 9 tCO&j^nfcC s fflS3Bm 
14 0 5 tommmtfcftW, ^x*y t^oirXKcJ:. D 

m^nftmm^m^xm^nx^^(Dx, mm^ 
[0149] ^2^js?gJiJ343^T«, mmmiz^m 

> JR ± E i: ft! fl (7) y □ ir X 
fefiK ±IB-7 D DirX^.fe^^*fr^^igS 
« f^lKS tela • * lT\ ^It^TFT?: — figEKj L TIt 
[0 15 0] ±.^L7cJ:-5 fc, ^ 2 O^Jffi^jlt;: Jr.*l 

t&-tz>z.t&x^&» 

[0151] 8)025 tt*^0jOS 2 CZ)HM 

«\ v U ^ >^fbffl^ 6 ft. 5 h *6»IR 5 1 0 ^j^i* 

snti^o bmmms 1 o±tc«, i-si**? 

5 1 l^/t^-->i/bT^*nT-fe0, i -S 

a"Sil5 0 7 a, 5 0 8 a«Snt^5. £ £ 
tc, n f a-Sii 5 0 7 a, 5 0 8 a±tlt H U< 
>*ffi 5 0 7 b*3i:t^V--X«S 5 0 8 b»«^ni 
COi5l:LTTFT 5 0 fiKSnt^So 
[0 15 2] l IOTFT 5 0 2J:dl 
*IT^£ 0 TFT 5 0 2±©y7 

7^Tfij^XS5 0 3ch, V-.X1I5 0 7 bi:®* 

lis o 6 t.&nm§\zmm^&fztb<Dziy $ $ b^s 

(D<koizvxmmir&ct&x%& 0 if, «7XS 

0fJAtt # =3-->yaSHCD7 0 5 7, NHf ^7/.y7 

xttflNA-4 5, B^a^sg^aasoA- 2m<DMY 

U tf^X^e^-2>^^X*1S5 0 1±£TFT5 0 
2SrJg^*TSo "Tttfc^, ^7X«S5 0 1±l:Ta, 
Mo-T atg&Xrty 9 \) >tf%$\Z<k DSS LT/^- 
rz>/7 ? t"^Ci:^J:D^- h?!5 0 9 
HTa 2 Os , S 1 N, % A 1 2 0 3 l$X/Vy^U> 
^CVD«{Cj:.0«*bT^-hjf6j»l»5 1 0 
T^>. hffi^Hi 5 10±t:i-Si (»'I4*^## 
ilvU^/) f^CVDft:j:.DSf lt/l^~r:> 
ZLtlZk 0 , i - S i 5 1 1 %Mf&-f 
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& 0 ^^\Z^r<D±\Zn t a- Si (SfeBTi) 
LT/^--> Z>ZL\Z£0* n* a — S i 15 0 
7 a, 5 0 8 a^MU n 4 a~Sil 5 0 7 a, 5 
0 8 a±lZ, 7-.Xli5 0 8 b*5cfctf F U-f >li5 

[0 15 3] [U2 6 (A) fC^-rJr.^^, TFT 

5 0 2*^J*$tlfc.«^XS«5 0 1 ±tcxe>n™^ 

- * ■ fl§ ^ x * u z y v ymtm * w k s#p s it t * 

R, ^hU7WD^oWSt*S*U7 

;UYE 3 9 0 2 (ISvU ri~>tt.®D 98. 911^ 
b 0 . 1 mm^£fr'ote2>1&1&%Q) ^81 

j: ^ x i/ > & ft &m ittyxf i/>^ u ^ - 

;i/y^>Vx-bSl 5£»fflS£^iQbfc Wl/X>i§fl£ 20 
2. 5/imt*5. 

[0 15 4] #;^T\ 0 2 6 (B) ^^-TJ:.3^, R, 
G, B»fi3M3«J: 75 7 ^ MJ ^ Xf^jll^^^~r 

»*«3tt"Sc:t^«fcO**tt<D>'9/-;p* (s i - 

)immzmmi>TRm&$%5 o 4 iwnt^s 30 

t,^ 5J/cm 2 (DTtSTfT^o ^^J&*S3fc£ft&V> 

[0 15 5] ill 2 6 (C) (C^-TJ:5^, 

g|$5 0 4.fccJ:^7 7^^h U 7XgR5 0 3 «LT 
l7jrl^5 1 3$miZ~?Xt7 5 1 4&ffl^TJJg^«i£:|&f* 
f-So *WL, 02 6 (D) tc^-rjr^tC, ITO<7) 
S: ^« $ "ttr&SSStfc VimWz, \ZT I/<SS$: S* 
LT3>^^hS5 0 5 §Mt§o ^CDf£> 7KS 40 
IKSzKift^b* loot:, 3 0#<D^— ^>^£ff</^ 

[0 15 6] &43, ±IBT?ttfflbfc*fi7^»*tt«» 
^lS?^.Mbfcv>WTS^ »«te7;i>tti t 

o (D mn? * s -ti- fc 7 » s , ^ n 6 o 7;u 

7Xh^yy7>l o ofifias, x^;uT;un—;i/ 1 0 
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SCS 0 . l/i m0D»«ae~T^7c^¥^i&tl 0 . 1/im 
<Z) I T omMLTZ 2 0 SSSKasfiO b . fflt 3 0 ^ffflcfc 
<tt#bfc**£#*£i*5. ^-COlt, dftfcittffiO. 3 

Sr^ia U S 5 2 ffi&lfflttttf* b b 

)mm.^ftumm^/)mm.i o ommmz, mn&iz 

tt3»«ttS^**»P^T^f[JBI^«OXSTffSnfc7 

;i/*»3 o o«*ss*cfccK»E*3 o oMtsssssftibT 
[0157] *67;i/j§^Sfc«*«tt7;i/jgas^<^iS 

»tt#S7?i o-i s^TiKT-rso 7;ne*<Da«s 

<75T, 7;P*SE£>»&tt4 0"CJKT, a*KH30*C 

^rt$j s z. b 

[0158] Tpu i/f7>g^g^b, 7;i/i§astc 

M^ffl^Ttffl7'7 \y T h U i7 Xffi**Jg«-TS 

[0 15 9] "AlZ, 0 2 6 (E) tC^-TJ:.-5tC, 
tf>n-^*ffl^T, ««l»±H±IBiW«a)#U V7 
>ffij$ft£l«K 7U^-^b, JP£0. 5/zm<7D7piJ 
y7>!5 12SMt5o 0 2 6 (F) ^ 

ti5t, ISliMiif^SEWIlPbfcYX^ 5 
H^fflK *Uy7>I5 12^M7!l.^b HI 
2 6 (G) Iztt&SlZ. I TOC0f«l-T4»m^iife 

»«f£7;i/»*^Tu-ra6«*«»LTia*««5 o 6 

[0 16 0] eiOcfc^tCbTtt^tlfc^TSSSfflaS 

[0161] (^Mi^J 9 ) Ei 2 7 tt*SBSIBO* 2 (D^ffi 

SSl^, ^7XSS5 0 i±l:iTOf^e»5&§S5B 
115 1 6Sr^bTiBlR]lK5 1 7*MLTS5^lS)S 
fiXt, 02 5l:StMSftSTFT7WS1KY 

fc?KftJB5 1 5t^^l:K^tlTl^o TF 
TTK*1gY±tCt>iE[RiaS5 1 7*t^stlT*3 0, 
^*«XtTFT7K««Ylt ^n€tlOD|B^)» 

5 1 7*t*ffBi"r§BBK^n^o 

[0 16 2] ±re#j**WT*»ffl«S8«HU HT© 

J:p^bTS3it"^>^<i:^T^^ 0 ^c*5, TFT7M 
SSYtC^t/^T, 02 8 (A) ^^-TcfcptC, ^7X1 
S501 ±tCTFT 5 0 2 ^^K~r £Xgtt*ffl£0l] 8 «h 

[0 16 3] 02 8 (B) / X)V 5 1 9 
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mmmzmffiz-&rc.m&TFT 502 $tt^#7x* 

>t-y>Tl 0 0°C, 3 0$*:/U ^-i7"T 5 £<tf::<fc 
Di¥£ 2 /m^U :>^>H 5 1 2 4Mt5 0 
[0 1.64] *U:/7>H ±l3xC243ck^S: 

(CH 3 C« H 5 Si) $ffl^5, ZIOtR'J :7xx;i/* 

->^Affl^#j (^^^;i/5xU 3->^;!/YE 3 9 0 
2 (*^yU3->aS) 9 8. 9fi«^ch, ^^^h 

ujt h^>-x^> 1 asset, i>y^ jum^j ^ ou— 

h0. lMffi£^e&£ffififcW ^2ii»j:tfi 
XfJHh&«i:LTn-7TMI/"- b£3 OSSSBS: 
*SflLfch;i/X>»* (H»#«K2 0 11%) £flH> 

So 

[0 16 5] 02 8 (C) ^^-Tck^t^ R* 

fi^K^/St*5#U >"7>Ji£>8l$$*5 0 4 aiili^ 
m^tCj:0S^TSo G*fiSB, B*fi» 

ffitotU «7t$n^^cJ:3^^oTt^ 0 TFT 

»3tetrtt*jS7Kffi!tTSrfflV^ 4-5 J /cm 2 (Aft ST 
ft5o fc£U #Uy7>©MS.WT$)^2 5 0 
-4 0 0 nm(DfegSfgt"S7 , £^Tfen^07tilTt> 

[0 16 6] ^(Dm., IH 2 8 (D) ^^Tcfc5t^ ^fe 
««■ (fll*.fcf, Pig, Red 177 ) &&tt&MJEm<Dn&M 
n (fiJx.tfPig. Yellow 139) £#1ft<*i*;fc*feV';i/}8?& 
(:71/<SS^tfifl 0-1 5#CD«8|U dnSr* 
ftbt, 1 0 0-1 1 5°CT3 O^S^yu^— i7LT 
R#6SB*JB^-rSo H«l:LT> G#fe8B*3J;tfB# 

<, ^ y^'jziy hm^m^nii, r, g, b^*s$ 

[0 16 7] *fe^/;i/}§SStt5!feOci:'5tClbTff©*rSo 
rh7Xh^yy7>l 0 x^/— ;H0 0 

MfiSBx *5«J:^»E*7 OMSffi** ±1581 
W (RiY©llttB7 0:3 0) *1 5 SSSBSsttl 

9J * 8s JO U T l ^ct V ^/ ;i/ jgSK 3 43 J: SE * 3 £ 8s jjp b T 
[0 16 8] #;^T\ 02 8 (E) tC^i~J:-5fC, n > 

^6»T»t§o &t^T\ 02 8 (F) 
*>\Z, I TOcDf«|u^^»m^^^^«ttV^i/^tCT 
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s FT7KSKIIU cn*7Ki5feLT, 1 

0 0-1 1 5°CT3 O^Sftoyj^— i7SfT > 

[0 16 9] ^1/^, 02 8 (G) tCTKf Jr-51::, 

V h U 9 XgR^*f^-rs# U >«£)g|$# 5 0 3 a £ 
10 S«*Bft'J*^«^i»T«3t-rs 0 #C^T, [112 8 

(H) tC^-TctdtC, R, B, igfe (Y) , m& (V) 
CD§i*4 (R, B, Y, VcDMMttltil 5:2 0:2 0: 

1 5) &ftm%l£?tg i &<DM&/)VmmzTFTTU'<f 
a«*S«b, nnS:7X«febT, 10 0-115tT3 

[0170] 828 ( i ) fc^fcfc 3 \z, mm / 

20 jg<ffSi±fcSK5 1 8 Sr^Uyu^— ^fSo 

m 2 8 (j) t^'Tct'Stc, 

If P^tlfcVX^ 5 1 4Sffl^ tR'J ^^.VH^BTfT 
So 02 8 (K) td^-rJc^tC, ITO« 

T £ S it fc**H4 KTFT7KSSSS 
ilT3>.^^ hg[5 5 0 5 43<fc^H**ffi5 0 6 
n„ SSfc, 1*115 0 6±(CBB^JH5 1 7 

[0 17 1] -J, ^ 4 7Xlfi.5 0 l±f:, X/^y^U 

30 EfSllftS 1 7*»J«bT^t;>5? r «lS*»fi-ro 

[0 17 2] Cl<^J:'5tCbT#e>nfc*H^*1£X<hTF 
T7KSSYS:, ^tl^n<7)SSf^)K 5 1 7^Ml^]t~S 
J:5tCbTgaBb, H**Ffl^^^/i5 1 5*RWT« 

[0 17 3] COcfc'S^LTtf^nfcSKa^^B^. 
T FT7 lx<S«Y^®[H]fl(^S^T{i>^:^t>^Tfe 
0, I$tS <!: T F T t OH^lSKHSJS'bfinT ^ 5 

40 [0 17 4] (HSffi^JlO) TFT7H SffiYtcE^] 

i5 1 7s^iS-r^^^^<> sreffi, n>^i7h«, 

tt*iB«9«i:l^«tcLT».«**»«*ff«-r5. ^ tf 
>^iaatt, n>37/7 hgR 5 0 5&£m®*11;S5 0 6 

[0175] c<d j:, viz vx%^nrz.m^^m%, 

50 TFT7 lx< S« Y^SSlHlfiCDS^T^^ 



39 



10 



20 



ii* J: ummmwxm s«w&-r * c <t # * 0 

[0 17 6] (SlK^l 1) ^2<Z)*Jfi^^7&^5?K 
S^^Btt, HI 2 9 iZ^-t ±5^, H§RSS 5 0 6 £ 
hSB 5 0 5 *5cfctK*fiBB5 0 4 ±lZ(D 
^tC-Jfl&U Zfyyi7^ h U i7X3B5 0 3±tCfSfrtS-li 

5 0 3±Ktt, tttfeEftHJ&B 1 7 n5o 

[0 17 7] ^©i^llLTfien^teSiSlt), 

[0178] jtsebfcj:?^ sg2 (ommmmo^m 

6 ft vtt f t £mmm±\zmr££nrzmmmm£%W: 

tt§ut3^Tf 5„ R, G, Biffed Zf^v 

^*sn5fc«e>, ^mmzmnrcm^mmmmm 
[oi 7 9] Ln3<Dmmmj ms^mmm^u. 

ofcfe<^Tfe5 0 ^fc> x-r 7f>y*f^y- h« 

[0 18 0] JKT\ *3©mffi}g1jiCD||J6«t^^TK 
[0181] (^|jfi0li 12) HI 3 0 tt*%Bjo® 3 CO* 

mwnizfrfr%m^mmmmu (tks«) <z>wrHH 

0 1 ±Htt, MS 3 0 2 *5<fc^C s^(7)^Sg^3 
0 3 atiWf&'ZnX&K), ±JMWxf3 0 3 a±£H\ C 

sm<Dmmw^3 0 3 b«snTti§. ^-ct>±^ 

g^3 0 3 bH ITOt«^ntl5^ ^CDjgBJlgR 
t>3 0 3 bco-glUSv-U n>®ftIR3 0 4tcJ:0«fctl 
T^S. f>Un>»{bK3 0 4±Ktt, a - S i gftJI 40 * 
3 0 6^VN°^-r.>^bT^^^tlT4o0, a-Sig 
1413 0 6(D—m±\Z\t, S iNxXF^A°l3 0 7^ 
K$fiTt/^ 0 a-S i S14JI 3 0 

(CH 3 OH) 

•f>^i^7tf^7t h* — h (In (COCH 
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S I N x X h y/^m 3 0 7 ±tC«, S^^C^RII^ tlfc^ 
iTn' a-Si! 3 0 8 a, 3 0 8 b^M$m^ 
^ 0 ^bH, n' a — S i 1 3 0 8 a, 3 0 8 b±tC 
tt, a - S i gttH 3 0 6 ct 3i:LTFl/ 

-f/113 1 0-feJ;tfV~Xll3 0 9OT^J5E£*IT^ 

So 

[0 18 2] dCDip^fl^fiKSnfeTFTtScfc^C s SI 
±JC«, *!i§JI3 13, 3 14a, 314 b*^f&£ti 

tt^o doiaffijitt, r, g, Bic«fe^n, ^^ffi 
a^ifi.fei3 1 3<h, mmm±izmn£>rL%>mmn 

S3 l 2 tf ge9i:gaT5I6*o*ttt03>^i7 

hmm3 1 4 at, m&fr^mffc&o-f^vz^ hj ^ 

XSI5 3 1 4 bt^&o 
[0 18 3] ±lB*J*S:#t*§TFT7U-1'g*£&i* U 

8301 JitCMoT a€r#&J¥£ 3 0 0 nm^X/V^ 
U >^lT/V^"->^t§^ tfCct .0^- hit 3 0 

2, 7Fi/xfg (ia^-a-r) , ^cfc^c smo&mffift 

3 0 3 a£|igiKHc^/*-r£„ 

[0 18 4] lkMUft3 0 3 a±l:lTOS» 

$150 nmTX/\°7?U >^Lt/^-->yf§^ 
£\Z&0, C s «g(^S0Jjfl5.» 3 0 3 bSMtSc ^ 
~C\ *(D±l:y7X7CVDI;ck0fS4 0 0 nm^y 
Un>^{b)JI <y~h*6»«t) 3 0 4«U JP3 1 
0 0 nmCOa -S i fifteB 3 0 6 £^J&LT/^-~> 
i^U ^-0±JC]¥£ 5 0 nmCDS i Nx i X b *y/\°®l 3 
0 7£®j£bT/1*-->^T£o ££>^ a-Sifg 
(413 0 6&J:££S iNxiX h>y/t(R3 0 7 ±\Z»£ 
50nmCDn + a-Sii 3 0 8 a, 3 0 8 b^ML 
T/^-z>^ 0 ^UT\ A 1 *eoffi£<Be«&JR 
£X/\°^U >^lT/^-r>ift SCiifcJ:, 0, H 
K/113 10, V-X1I3 0 9, 5*— *IB«§i£l*l 

[0 18 5] "M\Z, ±m^4\Z^' *?~U>y x.zz)It¥; 
U i/?>(D 511% h;Ux>^£xtf>n~- ■ McJ; 0 
H/P2. 0/zmTWL, 7* hVX^jlLTHStffi 
S£con>^y* hg|^3 Hardee p~UV* (2 
8 0 - 3 2 0 nm) TB3t"TSa "A^X\ ZKDTFTT 

10»B^-*>^t5 o ^>^, ZL<DU>?{7 
hSB 3 1 4 aBlfiiftD, l^fe*ltt*ft5 B 
[0 18 6] 



30 



(Sn (COCH 2 



5 g 
3 0ml 
COCH 3 ) ) 
2 0ml 
COCH, ) ) 
1 m 1 



( 22 ) 



41 



7\< 



mm (hc i ) 

mf&o ^£>IKtf)VOU • y)Um<Dt§.f&&llLTlZ^ 0 ^ [0 18 7] 

-*>^?£, ££>R, G, Bfi*3 13H S&jit&S:*" 

(RGBfflvvi/ • ^)vmmM% (mm±m) ) 

ff^ftiO. 1 Mm) 



42 

8 5ml 
2 5ml 
8 m 1 



3 2 7 9 9 1 



*9 J — )V (CH a OH) 

fh7Xh*yv7> (S i (OC 2 H s ) .» ) 

-mm (hc i ) 

Xte.±fa£|fO#tcLT\ S0^)777^h U -/ ^xas 



0 . 5 - 1 . 5 g 
(R, G, B^ckOSft-S) 
3 0ml 



2 0ml 
8 5ml 
0 . 2 5ml 
8m 1 

>^T§o ^OBMg[5 3 1 4 bttl 
[0 18 8] 



H 5 ) 4 ) 



US ff«0. 3 R, G, B 

;i/ (CH 3 OH) 
fh7ih^yy7> (S i (OC 2 

iftffi (HC 1 ) 

i TO£:JS& 1 5 0 nmWV^'J >^LT/^-- 
>mct[:±D, i$ti3 l 2SMt5o 

[oi8 9] — ttmmmmz, M\^mm±\z i to 
£x/^y.^u>^u n^ymm^m^^o z.<d-m$i 

&m^±LT, zo^juizmmtn^&x^t ^ z.£\z&*) 



5 g 
3 0ml 
2 0ml 
8 5ml 
2 5m 1 
8m 1 

19 2] TFTt5±tfCs»±l:lt «fg)l3 1 
3 14a, 314 b^-M^nt^l), £<7>ffitt£B 
R, G, BtC^fi^tU ^^|6»tt^^t"^3 1 



0 . 



30 



[0190] mmm 13) B3i tt*5sw^»3<on 

JE^ffi^^^^*7Kggffl*ffic0if®glT^^ o 0 3 1 
1:13^X8 3 0 i:[Wi-g^^^^Tttg|3 0 ®-S§ 

[0 19 1] 0 3 lcoS7KSBfflS« (7HM) 
43V>T«> C sfI<7)#jS9^3 0 3 a%Uv &.o\Zz/\) 
P>8Hfc§l3 0 4*«Snt*0, v U n >gMtffi| 3 
0 4±K1C s«COS0ja5»3 0 3 bWS^nt^O, 
&JKa$»3 0 3 a £jg93ffi»3 0 3 b t<Dffl<D^>i?!7 
bit, y'J zi >gHtJBS3 0 4friS:tt6nfc=i>^^ 



40 



50 



[0 

3, 
«\ 

3t, mmm±\zmn^n^mmmms 1 2tm%mz 
mm^&mm^mmi±<D^>9 2 bmms Hat, 

v % ^ b U i7 Xg[5 3 1 4 b t 

[0 19 3] ±|B««SWrs***ilffl»«tt. KT 

oj;.^:bTfiltl):t^Tt§ 0 ^f^xS1S3 0 1 
±[:MoTa^^f$ 3 0 0 nmTX/Vy^ U 

0, V— bM3 0 2, (07Ki± 
T) , Scfctf C s «^IM3 0 3 a *B«Fl:f dct 

-h*6l*BS) 3 0 4^f$ 4 0 0 nmTWLT/r^"- 
x>^'5 0 #:^T\ &Klfl$»3 0 3 a±(7»Urr>g? 
1MH3 0 4^n>^i7 h*-;i/£KW\ vUP>^b)M 

3 0 4±fr I TO£JP£ 1 5 0 nmTX/^y^U >^t" 

Suti:i0, c s mcnmm^fts o 3 b£^j&T&<, 

£GD<h£\ Csi04W3O3atP«3O3 

[0194] j^roxg (tft, mmm. mmnm<D 

\t, mmmi 2tmm\zLx^5 0 
[0195] — tmmmMm, m\^mm±iz 1 to 



( 23 ) 



43 



'£Ut ±M(D T F T T V -f 'Mm t &*fl*]SBB $ i±T-tr ^ 

g, sm, *5ct^BMSi5) tf^m-mw^^v y Pis 

gRcD^ai:^^^p□ach^.^7c66, km scares- 

[0196] (mmm h) ii 3 2 h^bj^^ 3 <d^ 
tmm\z^^mMmmmmu<Dmmmx$>^. m 3 2 10 
K-fc^Tia 3 0 <tiwi"-si5»{c^^Tttia 3 0 tm-n-^- 
s f* l x * sew & . 

[0 19 7] U3 2<B*iKSBJB£« fc 
*3^T«, U >gHbJBt 3 0 4 £y- MI3 0 2 ± ,& 
cfcXKC s HC0^Rg|5^3 0 3 a±Jc:f£W\ y- MfejtJBI 

0 3 b t LTttttEt5fi«*»tttt LT^S. 

[0198] tftm^c s^±tctt, mmm3 1 

3, 3 14a, 3 1 4 bi«Snt^§. CCDftliili 

;i/ (CH 3 OH) 
fh7Xb + yy7> (S I (OC, 

(HC 1 ) 

(CH 3 OH) 
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r, g, Btra-a^n, ^oie^<tt^^-r®«3 1. 
3t, mmmiAzm-f^n^mmmms 1 2<hit^w^ 

SSS-rSMfi*^*«ttcon>^/7 hfig«3 1 4 at, 
[0 19 9] d(Dck5?a:«^^7S8Bffl*«tt, (XT 

cocfc.-st'bTSiig-rscit^T^^o ^7.xiS3o i 

il:MoT a 3 0 0 nrnTXA^^'J >^L 

T/^-->^-f £lz£ 0, y-hf«3 0 2, 7H 
UXjSg (EI^i^T) , *5J:.tfC s SSO^JR8|5»3 0 3 a 

b \Z<k, DMI¥ 4 0 0 nmTl#U 7 # hTX £7 
ty- h^)JM3 0 4ffl5»*SK69^d eep-UVJt 
(2 8 0 - 3 2 0 nm) TH^So £CD#^ 

t'J>XU 1 0 0°C, 1 0^T^+>yt§. 

*>?Ltcmzz.cDWA3 o 4««s»tts^r-rso 

[0 2 0 0] 



Hs ) t ) 



0 



Z.OWd3 0 3 bffi 
[0 2 0 1] 



3 0ml 
2 0ml 
8 5ml 
2 5ml 
8m 1 

mx$>o, mmm&m-T&ib(Dx 



mm (hc i ) 

KTcOX.fi (TFT, aflU, H*ffiffi(OJl?fig) * 
Jfifcl 1 2 trati^LTfT^o 
[0 2 0 2] — WlRl*«fllJtt, *H^a6ffi±IC I TO 40 

S«t±SE©TFT7K»ffitS»jB]E«$ii-Tiz;i/ 

>^#h«, R, G, *3j;tfBMg|$) 



3 0ml 

(In (COCH, COCH, ) ) 
2 0ml 

(S n (COCH, COCH, ) ) 

1 m 1 
8 5ml 
0 . 2 5ml 
8m 1 

ny9\) >tf\z£r)m%$nfz.s io 2 m\z it^xm^s. 

Z.tWX%Z>a 

[0203] mmm 15) ^33 \$&%w<dw> 3 

16®!8t^*^**»Bffl»«<D»fBHT*5p EI 3 3 

fC^^TEI3 0 Sf|5»^ViTttEI3 0 tlfl-^ 

[0 2 0 4] HI 3 3 (D&irzmnm&fiL (7K««) K 
*3^T«U h«!3 0 2±,&££KC s83 0 3±£K 
tt^tifc«5»K3 0 4 £W«-JBMS/W y F^7.X 

x?«^l, f-bmmm3 o 4 a tbTSfgf 

C s 3 0 4 b i LXiit §«^iJSt 



45 



[0 2 0 5] TFT*5JctfC sjSmctt, liB3 1 
3, 3 14a, 3 14b«^T^5. CK7)l8tlB 
tt, R , G, Bt'Sfe^n> ^Oa»/iltt^^^M^3 1 
3ch, IfidoWftt^a >^ hS« 3 1 4 a It 
fe^^lfejttt^y ^ v % v h U ^ xSB 3 1 4btS§ 
in 

[0 2 0 6] ^<7)J:.9&fM(7)^gIfflaSH KT 

ItCMoT a&4SSS 3 0 0 nmTX/Vy .^ U 

S — )V (Ct H 5 OH) 
fh7Xh^yy7> (S i (Od 

* 

mm (hc i ) 

EtT£>Ig (TFT, HfgH (~[>^h^) > n * 

[0 2 0 9] ^ctC, ±8EI^<$&"/D-irXTR, G, BCO 

(RBGffl^l/ • y;US&0&&j5fc) 
(¥»0. 1 /zm) 



(CH 3 OH) 

-( >^^AT±^)yriih^-b (in (coch 
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f UX&K (gl^itT) , fecfctfC sf!3 0 3 ^PJR#t3^^ 

[ 0 2 0 7] friz, £XT^Ml&CDV*)U • WHMXt:> 
□ -Kl<t0i#L, 2 0 0^T3P#fc1^-*>:?T& 
CliitCckD, )f^ 4 0 0 nm(Dy™-hiill3 0 4 a^ 
cfc^C sffl«S»l»3 0 4 bS|W|IJ#^}B^-r§- £<3«# 

[0 2 0 8] 



y;i/?gc7)a/7jc) 

3 0ml 

H s ) ., ) 2 0ml 

2 0ml 
0. 3ml 

[0 2 10] 



G, Bm»3 1 3 



(S n (COCH 



0. 5 - 1 . 5 g 
(R, G, BlCiOI&S) 
3 0ml 
COCH, ) ) 
2 0ml 
COCH, ) ) 
1 m 1 



* 

mm (hc i ) 

TFT7K *1&£®£B^U ^-<£>fg 30 

[0 2 11] *HpJ»SfiiJtt, **[*J*«±fc I TO 

3S«<t±ifi^TFT7l^-fS*^S**lRlE«$13:T-fe;i/ 

M»81f:-fe^TH flttefl, (^-M&»«> n 40 
>&2bffi. R, G, BgR, ^Scfc^BMgR) 

Ay^'J>^tCcfcCI^Sn&S i0 2 JBIfctb^T&iB 

[0212] mmm 1 6 > 0 3 4 a*^^ 3 com 

SS3B«t3^^S**S«ffl**^»THHT*S. 0 3 4 50 



8 5ml 
0 . 2 5ml 
8m 1 

[0213] hi 3 4<Dm^mmmm% (7k««) k 

•fe^TH C s JB*6»BSI3 0 4 b ifcifflSHM 3 1 2 £ 
[0 2 14] TFTtScfc^C sJSLLKW:, HfgH3 1 

3, 3 1 4*5M§nTuso cmmmte, r, g, 

^iH4coy7 y ^7hU £ XSB 3 1 4 ££^tfo 
[0 2 15] ZLO£oteffi]&&1%^&mmBWm&WL 
&T<D£olzhxmi&'?'2>Z.tifiX J g&o *7Xi 
S3 0 1 ±l;MoTa^*I§ 3 0 0 nmTX/Vr^ 
U>yit/^-->m21tl:J:t), ^-h*3 0 
2, TFUXHL *3±^C s83 0 3&mmzMf&~t 

So 

[0 2 16] 1 5 tC^-Tck'S^bTffS 4 

0 0 nm©^- h*6»I»3 0 4 a*5J;tfC sl»l3 

o 4 b^mmizm^^o c<D^\tmmxs>v, 

[0 2 17] KTOIi (TFT, Htl® (RGBgR, 



( 25 
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frvo mmm (rgb^ ^yjvhujx 

[0 2 18] *frt]*S±^ I TO 

t ±$£> T F T 7 U < i **HrJK« $ ii-T-tr ^ 

Sa«SgB(:*^tH ttlffiH (3>i^K1^ R, 
G, BgB, &J:^BM» M-SI/W^'J-yF^ 

tissual mmm, {&mmmjj&^n^^ & ^<vt:$> 

XTf^St^OT, fi£*<DX/^^U >^£D®;££ 
[0 2 19] ii^Lfccfc^tC, m3(DmtMBWJZ$5^T 

fc> *380Jtc43ViTtt, C sSI^S^jSifittO)*^" 20 

Ct§ #pft -T ^ < , « f g m ± * ^ L TBill 

[0 2 2 0] JKT\ ^4 0*«g^fiitc:^^S^gBffl 
*«^*Si^JfC^^Tf^0gT^ o (HSfS^Jl 7) 113 5 

6 1 l±^tt, y-M!6 1 2^}g^SnT-fef9, 
(D±fcB, y'j3>Sftl6 13»i$tlTl^ 0 5/ 
U n >Bt{fcJSt 6 1 3 ±\z\i, a-Si ffittJi 6 1 

4^^^tTTt/^o a-S iffif3=Ji6 1 4±tCtt, * 

mmznx&K), miz&DftMznx^Zo %.fc, % 

m^nfza-S iffifti6 1 4±\Z\$* n* a - S i 3 
>j^?M615a, 6 1 5b^frLT^nf , nHl/-f 
>«ffi6 16 a, V-X1I6 1 6 b#^/£SftT^ 
£ 0 HK >116 1 6 a«5J:OCy — x«88 6 1 6 b± 40 
\Z\t, S i Nxl6 1 7«Snt^5 0 i N 

x«t6 1 7\t, »Htffl*^fCt>a»*nT^So S i N 

xi6 1 7±};it ^yjzy^ymmmm (77^?h 

^>MHfgS6 1 8d±f:ll «6i»JK6 l l Ort^j&S 

[022 i ] — ^7xise i i ±\z\t, mmm 

S(Cs8) 6 1 9 a - 6 1 9 c ^^g* tlT*3 0 , C 
si619a-619c ±£tt, vU n>gHb®l6 1 3 
^iTLTn y$i7 hfflt!6 1 1 2 a " -6 1 1 2 c 50 
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a^j3££*lT^£ 0 $?>t3, -?-(7)±tz:B, S I Nxl6 
17, # U v f7 >aa^t6B 6 1 8 a - 6 1 8 c , & ± 
lfelt)]M6 1 1 0?WI2j5££ftT(/>&o Cs8619a-6 

1 9 c ±ictL n>^i7 hfflfl6 1 1 2 a ' -6 1 1 

2 c * ^jit" £>3>^i7 h*— ;i/6 1 1 2 a - 6 1 1 2 

c7&^n-en?gfi£$nT-feo, n>^i7 htJn— ;u6 1 1 

2 a - 6 1 1 2 c I T OffifHiSfflHS 6 113a 

-6113 c^M^nTt/^, ifc, V-X1S6 1 
6 b±£*>3 HtJn — ;|/^Jg^;$nT*5 0, 

b*-JUl*]K: I TOIiiii 6 1 1 3 a*^J5£ 
StlT^^o uOj:5l;HTFT71/-T»W**S 

[0 2 2 2] TFTTl/<»«.±*tC«, *H6]S 

16 1 1 5SSn«7XM (*tft««> 6 1 1 4# 
*ffS]«H6 1 1 S^TFTlcWftSitSJzdKLTlBB 
$nt^5. C(Z)TFT7l/1' Slir^PlSi t ^)f B 1 C 
tt, Iil6 1 1 6 *IT^5 0 

[0 2 2 3] ±B«j£*WT**ft**««tt, «TcD 
cfcptCbTSStifi'r^^t^T^^o £T\ f'7Xlf 6 
1 1 ±tCMo -T a jp£ 3 0 0 nmTXA°7^U 

>^lt/^"r>m^ ( !:(aoy- hi!6 1 
2, EI^L&^T H UX8 (^Slf) , *5J:.t£Cs«i 

(#«jd 6 1 9 &mm 

[0 2 2 4] *^T> fcOlty^XYCVDI^Dy 
U3>i«613^f$ 3 5 0 nmTMt, *(&± 
Ha-S HSS* 3 0 0 nmTMU £<=>K:^<Z>± 
fCn + a-S i M&m^ 5 0 nmTJlH^^t* S„ 
T\ a-Sii^n 1 a™Sil^-z>^L 
T, fttfc<£>a-S IffittJl6 1 4^cfctfn < a-S i 3 
>^?M6 15a, 6 15bSMf§ 9 
n } a-Si3>^^M615a, 6 1 5 b (DftM 
\t. V-X- F l/< >1I^M LfdlT F 7< x,7 f 
^[)x.^R I E (Reactive Ion Etching) \z£Qff 

[0 2 2 5] =r>^^ hggc^S iOxf6 1 3 

5l#tfcib«1SOr3>^i7 h^-^Sr^-r^o ^t', n 
4 a-S i 3>37/7 h!6 1 5 a, 6 15b±H, A 1 
I*XA°7^U >!f\z£*)&tfLV* rtjr-->{fLT* 
FH>tl6 16a, V — X116 1 6 b, 0*1* & 
^■5*-^e« > *ck«n>^^ h«««6 1 

12a'-6 1 12c ' Sr|t|B#^^-r€>o 3>^j7 h 
6112a*-6112c"ii ^n-^nii** 
I6113a-6113c «hggi^SnTI?l»ffi<i:»§ ^ 
C s tl^ C s 1- ^ >^ hgfllitf 

116 16 a, V-Xt!6 16 b, h 
SB*ffi6 1 1 2 a * - 6 1 1 2 c ^7X7CV 
DfCj:.0, S i Nxl6 1 7 ^jp$ 3 0 0 nmTllt 
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So 

[0 2 2 6] Z.(DS I Nxl6 1 7 ±AZ^\) is 

v tf > yss* k £ ossssirr s £ t k ct o , # u v 

> S £ t i 0 B3fcgB£ # "7 Xfb£ it S o 
^^T3@IDIL, «fig£6 1 8 a - 6 1 8 c &®/& 

sb^-t ^ r k ?s« £ Ji2 fi£ b , ^ <d m izmm & * - * > x* 

T^X h^-^lt, X^ 7^^h U y £XBB6 1 8 d 
^SfcftSrfrS,, £<D£51ZLT, TFT71/-f IS,±i: 

So 

[0 2 2 7] *L ^0i(:77X^CVDTftIlT 20 
$>SS i Oxf6I)l6 1 1 0 1 0 nmt«Lfc 

tl, 3 hgl$6 1 1 1 , 6 1 1 2 a CDS i Nxl6 

1 7 , mmm 6 l 8 S i O x 6 l 7 £ C F.» + O 

Sr^fiTTSo r.ti5: I to^xa^^U >x* 

U rt?—~>if'T2>ZLt:\z£r)mmnM6 113a- 

6 113c &Wifcr%>* *ffRl*«6 1 1 4fflJ«, 
MfaS«6 1 1 4±.\Zl TOSX/ty?U>5 f L, 

>1I6 1 ISSMtSo uC0»|S]SS6 1 14i± 
iEcoTFTTU-f*«6 1 1 <k*»ftE«2i*T-fe;P£ 30 

[0 2 2 8] I TO0X7f>^t 5£tCHC 1 +HN 
13 7 — V 4 )\y^±Azmm I TO^flUt" St, W#<£>® 

7 VDTS i OxMKSIL, :«SiO 
xftWJS^LT I TOIRSifiEl,ft»&l;li, I TO 40 

[0 2 2 9] S^K, XA^y^U >^T«bfc I TO 

m\$, Tmiz^^T^mr^m^^D mti^rcmz, 
mffim^mwsm<Dmmwmte& i Ton^jr^^tix 

SS£t>&ofc^\ *5PJ!fc:<£tite;\ 3SU->^>«!*^ 50 
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[0 2 3 0] (*JEf«18) EH 3 6te*5gBJ3£)Sj|4(Z>Sl 
2jM^::^S«^ 

So &*5, 0 3 5(t|W|-a5^t'-r?^T«0 3 5il«| — 

* f* b t * co # m & mmt m m t~ s , 

[0 2 3 1 ] *JS«1 7Tfl *a@*ffl#e»H^ir- 

B&<Tfc«>(C ! fe»t^^A<, 1 0 nm**6 5 0 nmgjgg 

[0 2 3 2] ^<07WIiT1i, Cs86 1 9al:C 
^>^^ bmm&6 112'* ^IS^T^^Oo T/ctt) 

'ii7xss6 1 i±^, ^> u u >mitWk 6 i 3^/r 

LTCsfi6 1 9 a^M^tlt^O, ^c7)±^S I N 

xi6i 7 s^lt#u zy^ymmmme 1 s awmtfi 

[0 2 3 3] ±3B«sKS:#TSTK*«tt> KT©J: 
-Sf'LTSSjgfSdt^T^S, *.-f, f7XSS6 1 
1 ±tz;Mo ~T a 3 0 0 nmtXA^y.^ U > 

^bT/T^-x:>^^S^i:tC c fcO^- hmffi6 1 2, 

[0 2 3 4] f^)±(i^7X'?CVDt;c]:Dy 
U n>K<kJK6 1 3*JP* 3 5 0 nmTMU ^*0± 
ta-S i|£fS 3 0 0 nmT-MU $etc^c7)±. 
t-n + a- S i BSJP^T 5 0 nmTjIB^dSf So 

a™Si mte&Zfn* a - S i JBS:/t^ — - >>^b 
T, fttt^a-S i?g'l4« 6 1 4 43J:^n f a™Sin 
>.^^H615a, 6 15b^J^^-TSo 
n l a™Sin>^.^M615a, 6 15b(0»i 
tt, V-X- >tt^MlfeiTR I E^jMzi: 

[0 2 3 5] ^t/^T, y-Mf, «-^«SO§l^tB bliffi 
SRCOS i O xRS»H F Sffl^TX^f >y > 
9 h*-^SMtS, ^JC, n 4 a~Si3>^^h 
1615a, 6 15 b±(C A 1 I^^X/N°>y 9 U 
cfcDML, ^37 — ->^bT, HK>tS6 16 

a, 7-xii6 1 6 b, m^vu^~r-$?mm am 
«) > wmmmm tcs» 6 1 9*Bi9i:Mts B 

^C0^> d©±fC7 p ^XTC VDfCcfc 0, SiNx61 
7 3 0 0 nm«tl)o 

[0 2 3 6] ^V^T\ CCDS i Nxjg|6 1 7±JCtRU > 

jcojRu y7>isMt^ D c(D^\) isyymizmm 
m\zm^m^m^hxm&^9->comi^mf&~t^o 
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c <d m m & m fozntc^z, w,& t± mn&^-t&rj 

y t: > yaj* ICu(07H IS^r-^ *y e>^tSCt 
fCckD, #U S^>)R£A\^->?fefeU ^-<£>^£n& 

OStIS, f-f 7tf>^ ^— ^>^Sr-en-etlRGB{C 
O^T 3[eII§D31U ^tftg£6 18a (618 b, 61 
8c) >fc^T\ ^B^il^bfc^tcSS^ 

# — 3^ > y ^ w i7 V ;i/ \z SJS L , SfeBK-fc &Uzf? y $ 
V b U i7Xg|5 6 1 8 d^tctf ^X{ts£-ti\ dn* 2 5 

7^XSi56 18d^fi^ff^ 0 COcfc^tCbT, TF 

t r u -f mu±iz tj - y j )v 9 ck zsy ? v % v h u 

[0 2 3 7 ] ^©±{;-/7.X7C VDT^IDIM^ 

^SSiOx $gJf<H 6 110 £JP£ 1 0 n mtffl L7t 

A°y MM^ n >#£7 hgfS6 1 1 1 (?)S i Nx, 
*7-7>fmWSiOxSCF < +0 3 OOjg&rtf 
X T H 5 -f x y ^ > ^ L T n > ^ ^ h i£ - )U & m fi£ "T 

>^tl)^i:f:i:,Diili6 113a (6 113b, 20 
6 113c) &MJ&'?Z>o 

[0 2 3 8] — *f^«tEfliJtt, *flRi*1S±^ I TO 
IStli(OTFT7Kli6 1 1 t**tlBlE«S-e- 

[0 2 3 9] HMH^J 1 8 fcinti, i«8iffilcffl©«S 

<t&o*aoa*ft±t-&o 30 

[0 2 4 0] ±§3fS 1 -^4C0*Sffi^^^^^,ftfi 
[0 2 4 1] 

[0 2 4 2] mi\Z, if^mz&XlU, 1*3 — <2«Tjlgj£ 

Tfit^flt/^i, MP^PS 9 0 %VA±.\z~§r &c 
[0 2 4 3] tg2K:, TKSlSll^lJv^^aS 

[0244] i3L tru ^?>mmmm%:m^&^& so 
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iif § Cch^Tr^So £*>K:, XfBEmbodinient 1- 

[Hi] (a) - (d> te^%m<vm.^mwmm%%m 

[0 2] (A) fcty-hi&gtC s^giJT&STFTS 
4££Srr¥ffiEU (B) « (A) ^fTFTlfg^ 

io tfiHiKiao 

[[13] (A) HO s t>y-- HSiSCT FTStSS 
t~¥EnEU (B) (A) K^t"TFT*t£<Z>^«|II8S 

Ho 

[a 4] ^mmiz^n^mMm^mmcony HgB**t* 

[0 5] *-^0^^*3ttSJKS^»«OAy 
[0 6] *5SK^*W5«tft*^S«^/ty HSBS^T 



[0 7] *5§Wl:ttt5«aSSSl©A7 HSR^^T 



[0 8] (A) , (B) UB5l:StM7 H«©f^«X 

[0 9] (A) - (D) S0 6 fCTKf/^y F^<Z>f£«X 
SSr^-r I9f®0o 

[010] (A) - (E) £30 7 KItkITA^ HSRCD#S 
XfM^7Kl"ifffi0o 

[0i i] (a) - (e) \tmi(Dmmmm\zmf^ 

[012] ifmmmi<DmmmAzfrfy&^mwm 

[013] ^mmmi<Dmmm^zfrfr^7r,mmm 

[014] 0 1 3 iz^~t ^mmmmmz&tf&u 

[0i5] ifmmw,2(DmMwm\z&tf%^mwm 
s«^^t~rTH0o 

[016] (a) - (h) \$mi str^-r*^s 

[0 17] *^0J^2CO^JfiJg«tC*5W^^gi 
»S^^-r»rffi0 o 

[018] (a) - (h) an 7\ZT^t^mmi 

[019] ^%m<r)m2(DmMwm\z^^^m 
s«^^"rw®0o 

[020] (a) - (h) \tm 1 9 tc^-ra^^«; 
[021] &mM(Dm2(DmMBmiz&tf%m^m 

[02 2] *««<0»2©*«}KJ6t*ttS«SSIi 
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[02 3] ( A) - ( I ) \tm 2 1 4o£^0 2 2 tC^f 

[0 2 4] (A) - (G) BB2 143^^02 2 tC^f 

[12 5] *»^^2^ifi}B]!Btt3ttS**gBffl 

[02 6] (A) - (G) Ba2 5l;*taSSifflS 

[02 7] *§fgB^O^2C0Hifi^tC*3^S*7SSHffl 10 

[02 8] (A) - (K) tt0 2 7 tC*1-*^«ffl* 

[02 9] *^e^<D^2<Z)*JIS^fc43ttS^SIBffl 

S«*^T!ifS0o 
[0 3 2] *^BJ(Dm3(^*iSE^ffi{C*3ttS*^Bffl 20 

[033] ifmnom,3<Dmmm\z^^mwmmm 
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[0 3 4] *^CD^3^*JE^^^*3tt§^^Bffl 

[035] tmm^w^cDmmmiz^n^m^mmm 

[03 6] *^B^o^4 0*li^»JC*5t+^>«^Sfiffl 

11, 12 0-#7XiS, 1 2, 1 2 8, 2 2 1 -y 
-MIL 13, 1 2 3 > U n >Wtitm, 14, 129 
- a - S i ffittB, 15a, 15b, 121a, 121 
b — n* a- Sill, 16 a, 1 3 l-HH>fi, 
16 b, 13 2-V-Xtl, 17-SiNxE 18 

a-7RU ^>f7>Satg/i, 1 8 d"^77^TN'Ji7X 

SB, 19 a, 12 2a— 12 2c, 2 2 3-CslS, 2 
1, 2 3 2 -T U-raiS, 2 2, 2 3 7 -1/yXh, 2 
4 ---5^ y tf>^Jg, 2 5-gHfc#K 111, 112- 
ny^^ b%$, l l 4-b*7, l 2 4-Cs is 

mmnmm, i26a-i26d, 239-it, 12 

7 a -1 2 7 d-*feSI5, 1 3 0 - S I N x ~~ i X b y 
AMI, 2 2 2-ff^i, 2 2 4, 2 2 5-I*«i, 2 
3 1--H$m^, 23 1a-/^yh\ 23 1b, 2 38 
"•tl-ilAi'yU v Ktf^X, 2 3 3-BM»SB, 
2 3 4-KFS]JBt, 2 3 5-*f[*]«ffio 
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